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(54) Method for making components of absorbent undergarment 



{S7) A disposable undergarment such as a diaper is 
provided at side edges of side sheets (SOa.SOb) thereof 
with fastening regions (16) and laterally projecting tabs 
(55) facilitating the fastening regions (16) to be used. 
The side sheets (50a,50b) are formed with a series of 
alternating concave and convex edge portions (54a, 
54b) by longitudinally cutting a continuous web (50) 



along a concave-convex cutting line (53). Using the 
same cutting line (53). the side sheets (50a,50b) are si- 
multaneously formed with second concave and convex 
edge portions (55) which are alternately repeated and 
smaller than the first-mentioned concave and convex 
edge portions (54a, 54b) Of these second concave and 
convex edge portions, the latter defines the tabs (55). 
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Description 

The present invention relates to a method for mak- 
ing components of an undergarment and particularly to 
an absorbent undergarment such as disposable dia- 5 
pers. disposable incontinence pads and the like. 

It is known in making disposable undergarments to 
reduce the material cost by a cutting continuous web 
into first and second partial webs so that each has a se- 
ries of periodica! concave edge portions and a series of io 
periodical convex edge portions with respect to a tongi- 
tudinal center line of the continuous web and then cut- 
ting these first and second partial webs Into a predeter- 
mined- length to obtain components of an Individual un- 
dergarment, such as In disclosed Japanese LakJ-Open is 
Patent Application No. Hei2-291857. 

According to this prior Application, the first partial 
web is longitudinally shifted relative to the second partial 
web by a predetermined pitch so that the concave and 
convex edge portions of the first partial web are exactly so 
aligned with the corresponding concave and convex 
edge portions of the second partial web. respectively. 
Outer edges of these first and second partial webs re- 
mote from their concave and convex edge portions, re- 
spectively, are bonded to respective outer edges of a 2S 
second continuous web to form a composite web which 
can be used not only as components of the undergar- 
ment such as a topsheet and a backsheet but also as a 
pressure-sensitive tape fastener of a disposable diaper. 

The tape fastener obtained according to the discio- 30 
sure of the foresaid Application has a base end for se- 
curing to a main body of the diaper, a free end serving 
as a nonadhesive tab and an intermediate portion ex- 
tending between these two ends, serving as an adhe- 
sive fastening means. If the tape fastener can be formed 35 
with the foresaid components of the undergarment, the 
manufacturing cost thereof will be reduced. 

From this viewpoint, it Is a principal object of the in- 
vention to reduce the manufacturing cost of the under- 
garment by forming tabs functioning as fasteners inte- 40 
grally and simultaneously with a topsheet and/or back- 
sheet as components of the undergarment. 

The object set forth above is achieved, according 
to the invention, by a method for making components of 
an undergarment comprising the steps of: subjecting a 4$ 
first continuous web having side edges to cutting in a 
longitudinal direction along an alternating concave-con- 
vex cutting line between said side edges thereby to form 
a first partial web and a second partial web that each 
has a series of alternating concave edge portions; and so 
a series of alternating convex edge portions, tongitudi- 
nally shifting the first partial web relative to the second 
partial web by a predetermined pitch so that the concave 
and convex edge portions of the first partial web are ex- 
actly aligned with the corresponding concave and con- ss 
vex edge portions of the second partial web, respective- 
ly; and bonding outer edges of said first and second par- 
tial webs remote from their concave and convex edge 



portions to respective outer edges of a second continu- 
ous web to form a composite web; said method being 
characterized in that it further comprises the steps of: 
utilizing said cutting line to form In said concave and con- 
vex edge portions of said first and second partiai webs 
second concave and convex edge portions whrch are 
able to be respectively aligned simultaneously as said 
first and second partial webs are aligned to each other 
and are smaller than the first -mentioned concave and 
convex edge portions; and forming fastening regions 
used to fasten said undergarment around the wearer's 
waist on and/or adjacent said second convex edge por- 
tions. 

The invention will now be described by way of ex- 
ample with reference to the accompanying drawings, in 
which:- 

Fig. 1 is a plan view showing an undergarment (dis- 
posable diaper) as partially broken away; 
Fig. 2 Is a schematic diagram illustrating steps (1). 
(2) and (3) for making a composite backsheet; 
Fig. 3 is a diagram similar to Fig. 2(1 ) illustrating an 
embodiment of the invention; and 
Fig. 4 Is a diagram similar to Fig. 2 illustrating still 
another embodiment of the Invention. 

Fig. 1 shows a disposable diaper 1 as a specific em- 
bodiment of the inventive garment in a plan view as par- 
tially broken away and as viewed from its outer side. The 
diaper 1 comprises a liquid-permeable topsheet 2, a liq- 
uid impermeable composite backsheet 3 and a liquid- 
absorbent core 4 disposed between these two sheets 
2, 3. Portions of these two sheets 2. 3 extending outward 
beyond a peripheral edge of the core 4 have their inner 
surfaces bonded together. The diaper 1 has a front sec- 
tion 6, a rear section 7 and a crotch section 8 extending 
between the two sections 6, 7. Wings 10,11 extend out- 
ward from transversely opposite sides of the front and 
rear sections 6, 7 and the crotch section 8 is formed 
along its transversely opposite sides with cutouts 12 re- 
cessed inwardly of the diaper 1 so that these cutouts 1 2 
are adapted to define a pair of leg-openings, respective- 
ly. Tabs 1 5 extend outward from the transversely oppo- 
site side edges of the wings 1 1 associated with the rear 
section 7. Inner surfaces of these tabs 15 themselves 
and/or regions adjacent thereto are coated with adhe- 
sive to form fastening regions 16. The cutouts 12 are 
provided with elastic members 1 7 disposed between the 
topsheet 2 and backsheet 3 and secured in a stretched 
condition to the inner surface of at least one of these 
two sheets 2, 3. The cutouts 1 2 are formed with relative- 
ly small notches 18 which are placed aside toward the 
front section 6. 

The topsheet 2 In the illustrated embodiment is 
formed of a rectangular nonwoven fabric or perforated 
plastic sheet which is relatively long in the longitudinal 
direction of the diaper 1 and the composite backsheet 
3 comprises a rectangular middle sheet 20 and side 
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sheets 21 , 22 joined to transversely opposite side edges 
of the middle sheet 20. The middle sheet 20 and the side 
sheets 21 , 22 are preferably air-permeable, more pref- 
erably air-permeable and liquid-impermeable. It is also 
possible to use the air-impermeable middle sheet 20 in 
conjunction with the air-permeable side sheets 21, 22. 
Particularly when the core 4 has a sufficiently high water 
retention capacity, all these sheets 20. 21. 22 may be 
air-permeable and liquid-permeable. Plastic sheet or 
nonwoven fabric may be used as material for these 
sheets 20. 21, 22. 

With the diaper 1 constructed as has been de- 
scribed above, the fastening regions 16 are fastened to 
the outer surface of the front section 6 when the diaper 
1 is put on the wearer's body. The fastening regions 16 
provided adjacent the base ends of the tabs 15 can be 
reliably and quickly fastened to the outer surface of the 
front section 6 merely by holding the tabs 15, even 
though these tabs 1 5 are relatively small-sized. The fas- 
tening regions 16 once fastened to the outer surface of 
the front section 6 can be released therefrom merely by 
holding the tabs 1 5 without feeling for the position of the 
fastening regions 16. 

Fig. 2 is a schematic plan view illustrating a method 
for continuously making the composite backsheet3. Re- 
ferring to Figs. 1 and 2(1 ), a first continuous web 50 has 
transversely opposite side edges 51a, 51b which are 
substantially parallel to each other. With respect to a lon- 
gitudinal central line 52, an alternating concave-convex 
cutting line 53 for forming concave-convex portions is 
drawn in a periodical way along the longitudinal direc- 
tion, so that the first web 50 is cut along the cutting line 
53 to form first and second partial webs 50a. 50b both 
having a series of alternating concave edge portions 
54a and a series of alternating convex edge portions 
54b. Referring to Fig. 2(2). the first partial web 50a is 
longitudinally shifted relative to the second partial web 
50b by 1/2 X n (n: odd number) pitches so that the con- 
cave edge portions 54a as well as the convex edge por- 
tions 54b are aligned with the corresponding concave 
edge portions 54a and convex edge portions 54b of the 
second partial web 50b. Then the first partial web 50a 
is moved parallel to the right side of the second partial 
web 50b with the respective concave edge portions 54a 
and convex edge portions 54b lying outside and straight 
side edges 51a, 51b lying inside. A second continuous 
web 60 has its transversely opposite side edges 61 a, 
61 b extending substantially parallel to each other. The 
first and second partial webs 50a, 50b are placed par- 
allel to each other on both sides of the second web 60. 
Then the straight side edge 51a and region adjacent 
thereto are placed upon and joined to the side edge 61 b 
and region adjacent thereto of the second web 60, and 
the straight side edge 51b and region adjacent thereto 
are placed upon and joined to the side edge 61a and 
region adjacent thereto, so as to form a continuous com- 
posite web 70. The composite web 70 is cut along sec- 
ond cutting lines 71 dividing the respective convex edge 



portions 54b into upper and lower halves to obtain com- 
posite backsheets 3 each having a length required for 
an individual diaper as shown by Fig. 2(3). The first and 
second partial webs 50a, 50b respectively have second 
5 convex edge portions 55 defined smaller than the con- 
vex edge portions 54b and located below the second 
cutting line 71 . Referring to Fig. 2(1 ), these second con- 
vex edge portions 55 are formed by partially cutting- 
away the concave edge portk>ns 54a to define the tabs 
15 of the composite backsheet 3 shown in Fig. 1 . In the 
course of forming the composite backsheet 3 from the 
first and second partial webs 50a, 50b, adhesive is ap- 
plied or adhesive tape strips are bonded to the second 
convex edge portions 55 and/or the regions adjacent 
thereto to form the fastening regtons 16. It is preferred 
to protect these fastening regions by covering them with 
a release sheet (not shown). 

The cores 4 are disposed between the continuous 
composite web 70 or the individual composite back- 
sheets 3 obtained in the manner as has been described 
above, and the topsheets 2 are supplied continuously 
or individually to obtain the diapers 1 . In the case of the 
continuous composite web 70, the assembly obtained 
after the step of covering the cores 4 with the two webs 
is successively cut along the second cutting line 71 to 
obtain the individual diapers 1 . 

As will be apparent from Fig. 1 or Fig. 2(3), the sec- 
ond convex edge portions 55 (i.e.. tabs 15) are formed 
merely by cutting small portions away from the side edg- 
es 12 of the crotch section 8 without requiring any sep- 
arate members. While in practice such cutouts can be 
felt by the wearer of the diaper 1 . the topsheet 2 may be 
enlarged until its transversely opposite side edges reach 
the side edges of the core 4 in the crotch zone 8 to avoid 
any irritatk)n to the wearer's skin due to the presence of 
these cutouts. 

Without departing from the scope of the invention, 
the topsheet 2 instead of the backsheet 3 may be sub- 
jected to the steps as illustrated in Fig. 2, and thus the 
topsheet 2 may be formed with the tabs 15. In this case, 
a liquid-permeable material will be used as the second 
web 60 and the backsheet 3 will be configured in con- 
formity with the topsheet 2 shown in Fig. 1 . 

Fig. 3 is a plan view showing the first and second 
continuous webs 50a, 50b according to another embod- 
iment of the invention in which their configurations are 
different from those shown in Fig. 2. The webs 50a, 50b 
have second convex edge portions 55 formed in the up- 
per and lower regions of the respective convex edge 
portions 54b by partially cutting away at 57 these convex 
edge portk>ns 54b, and the concave edge portions 54a 
are in turn formed with convex edge portions 56 corre- 
sponding to these cutouts. 

Fig. 4 is a view similar to Fig. 2 illustrating still an- 
other embodiment of the invention. The first web 50 
shown in Fig. 4(1 ) comprises a laminate of a relatively 
wide underlying web 81 and a relatively narrow overly- 
ing web 82. both webs 81 . 82 being integrated by a plu- 
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ratity of bonding lines 83 Internnittently extending in the 
transverse direction and parallel to one another in the 
longitudinal direction. The first web 50 is cut along the 
cutting line 53 and the second cutting line 71 and mutu- 
ally aligned to be the first and second partial webs 50a, 
50b as shown In Fig. 4(2). These webs 50a, 50b are 
bonded to the second web 60 (not shown) along por- 
tions of the underlying web 81 extending outward be- 
yond the respective inner side edges of the overlying 
web 82 to obtain the composite backsheet 3 or compos- 
ite topsheet. In the case of the composite topsheet, a 
liquid-permeable material may be used as the underly- 
ing web 81 while a liquid-Impermeable material may be 
used as the overlying web 82 to assure that body fluids 
can smoothly permeate the liquid-absorbent core 4 
even when the upper surface of the liquid-absorbent 
core 4 Is covered with the-underlytng web 81. When 
both the underlying web 81 and the overlying web 82 
are fibrous webs comprising individual fibers oriented In 
the longitudinal direction, these webs may be integrated 
by the transversely extending bonding lines 83 as 
shown to Improve a tensile strength of these webs in the 
transverse direction. The presence of these bonding 
lines does not unacceptably increase the rigidity of the 
first web 50. since these bonding lines are spaced one 
from another transversely as well as longitudinally of 
these webs 81 , 82. 

It is possible without departing from the scope of the 
invention to replace each adhesive fastening region 16 
by one component of the paired plane fastener known 
under the trade name of velcro and to attach the other 
component of such plane fastener to the outer surface 
of the front section 6 at a given location. Bonding of the 
respective components of the diaper 1 may be achieved 
by means of adhesive such as hot melt adhesive or by 
heat-sealing technique so far as the heat-sealable com- 
ponents are concerned. 

The inventive method for making components of un- 
dergarment allows the manufacturing cost of the under- 
garment to be effectively reduced by eliminating a need 
for any separate members to form the tabs facilitating 
the undergarment to be fastened or released at the fas- 
tening regions and. in addition, eliminating a need for 
relatively large-sized base tape of the fasteners as has 
conventionally been required by the prior art. because 
the tabs can be formed merely by partially cutting away 
the side edges of the crotch section. 
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has a series of alternating concave edge por- 
tions and a series of alternating convex edge 
portions; 

longitudinally shifting the first partial web rela- 
tive to the second partial web by a predeter- 
mined pitch so that the concave and convex 
edge portions of the first partial web are exactly 
aligned with the corresponding concave and 
convex edge portions of the second partial web, 
respectively; and 

bonding outer edges of said first and second 
partial webs remote from their concave and 
convex edge portions to respective outer edges 
of a second continuous web to form a compos- 
ite web; said method being characterized in that 
it further comprises the steps of: 
utilizing said cutting line to form in said concave 
and convex edge portions of said first and sec- 
ond partial webs second concave and convex 
edge portions which are able to be respectively 
aligned simultaneously as said first and second 
partial webs are aligned to each other and are 
smaller than the first-mentioned concave and 
convex edge portions; and 
forming fastening regions used to fasten said 
undergamrient around the wearer's waist on 
and/or adjacent said second convex edge por- 
tions. 

A method as claimed in Claim 1, wherein said un- 
dergarment is a disposable diaper and said second 
web Is adapted to be used as a topsheet of said 
diaper, said first and second partial webs being 
bonded to transversely opposite sides of said top- 
sheet. 

A method as claimed in Claim 1, wherein said un- 
dergarment Is a disposable diaper and said second 
web Is adapted to be used as a backsheet of said 
diaper, said first and second partial webs being 
bonded to transversely opposite sides of said back- 
sheet. 

A method as claimed In Claim 2 or 3, wherein said 
second convex edge portions define tabs operative- 
ly associated with the fastening regions formed on 
side edges of a front or rear section of said dispos- 
able diaper. 
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1. An undergarment comprising the steps of: 

subjecting a first continuous web having side 
edges to cutting in a longitudinal direction along 55 
an alternating concave-convex cutting line be- 
tween said side edges thereby to form a first 
partial web and a second partial web that each 



4 




5 



EP 0 768 073 A1 




6 




EP 0 768 073 A1 



FIG.3 




7 



EP 0 768 073 A1 



Jl 



Europeaii Patent 
Office 



EUROPEAN SEARCH REPORT 



Ampliation Nutober 

EP 96 30 7114 



DocuME^^^s considered to be relevant 



Ckattofi of document with mdicacion, where appropriate, 
of relevant paaganea? 



Rdevani 
te claim 



CLASSinCATIOtN OF TlIE 
APPUCAHON (lnf.n.6) 



0,A 

A 
A 
A 



EP-A-0 396 050 (UNI CHARM K K) 7 November 

1990 

* abstract; claims; figures * 

US-A-5 399 219 (ROESSLER THOMAS H ET AL) 
21 March 1995 

US-A-4 760 764 (DE JOMCKHEERE RAPHAEL ET 
AL) 2 August 1988 

US-A-4 690 719 (LUCAS GERARD ET AL) 1 
September 1987 

EP-A-0 539 032 (JOHNSON & JOHNSON INC) 28 
April 1993 



1-4 



A61F13/15 



TECHNICAJ. FIELDS 
SEARCIiEO OM-a-A) 



A61F 

B31D 



The present search report has been drawn up For iiil daixns 



Place of scnk 

THE HAGUE 



DMc Df OMplawa of the scsdt 

7 January 1997 



Soederberg, J 



CATEGORY OF CITED DOCUMENTS 



X : pirticularty relevant if Uken slone 

Y : pirtioiluly releinDt if combined with aaolhcr 

dooimeni of th« sane c3tegor> 
A : technulo|;icai back^roani 
U : oua ifrittcn di&du^ure 
P : intefTBcdiue document 



T : tbeoty or principle undcfHtag ib« inveotioA 
E : earlier patnt document, but published on, or 

after tbc filiBK date 
U : docamat dtcd ia the applicstioa 
L : docaiBcnl dtcd for other rcasoat 

ft : Boaber ut the same palcnl family, cotrtspoadtag 



9 



